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if K^^fey 4 >u*- 1 > 

* - v -r ; *m * m i X tt 2 izk ±<d is* m. y 4 a> 9 - frh * * <d y 4 )u 9 

* - # > y # & * j# i^-r & £ t ^-c § & * - >k > -r j wsPcv> m i&fi t , 
im*m 2 ] 

mm$m*mj&-tz>jfx&^%. r^^-yx\t^^i>m^2x\t 3 Kum<Dmm. 0 
> xirtHBy*? hj&i&xv y* xtmte.ifxmt<?>mz&.n-?2>'yi'y'**?-fz>m#.M 

6 ] 

6 fcffi*Oi£«o 

m&m 8 1 

T»ffi#*S<Dffi;*7*«4>J3:< H^lOOps i K/¥*W t$Sl$S5X 
[H*:® 9 ] 

1WffiEJfci^**£jfc»£-£trAtt£&lftU ^ - \ty 4 fr9 -MftKffix. hfi 

, &ntoKmf&±&y>*&tr&.m±fa&Muy 4 fr9-*m&tz> ±7 cans?* 
[m*^ 1 0] 

ltrlB^^.jt^147^ JU9-ifi*iy 9y 4 )V9-X-$>Z>m$.^ 1 ~~ 9 <7>V>T 1 S^IBK 
[R*£ 1 1 1 

Mtly-i )V9-tf-by 5 y ^«l*fC-e§T^^>m*S 1 OUM^mWo 
1 2] 

1 3] 

mie^-f ;w>-o?Lg* s *b l 0 5 *n >^^-e$,^>M*3S 1-1 2<D^-ftifr l«KfB® 
[»^« l 4] 

2oJ^±<D7^ ^^-Sr^fiW^* 1 ~ 1 3<??^Tn^l^^|B^<75^^ 0 
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2 7 -f - ^ »j - - > ^i^tt sit « i ~ 1 4 <o^-r tifr i &^mm<D 

^ ^ffi^ 1 6 1 

HC, TitliB 1X1*2 JSL±<7)7-f ;w*-73 s geiS:S*iT£»9, #-**>^y#^£-£tfSO&g. 
fifties y --^^gTM^^lbSftrt:***^ y h"C&«9 ^ tafB^-r /u*- 

is # * m t #x /* ;w * £j£-r * # tcf^nj-r a utris 1 x u 2 &± v ^^f^^ 

fc^MUftgi-^ iXli2 W±<7)/^;w^'$-^-r^>^* 1 7fB«<£>7^ ^v^-^fo 

[1$S19] 

<ftl o<7)->*i y YMfa* x ) V <i x* s . ifTst^Ts SrfltffB 1 Xti 2 &±<0 7 -i )V9 
[1M2 0] 

^ft*^jti-*i t & < y sm&Biixu Et&isia^?>w») m-rnf*^ 1 ~ 1 

Wo 

[W*8C 2 1] 
[If 2 2] 

lXli2^±<7)-7-f v**^Sr^im-r^>M*«2 0XU2 1 fcSB«<*>JRj£§£1Bo 

[m*JS2 3] 

M^J^ 2 0- 2 2 <7>v>-f *l7^ 1 ]®^|e®<7)Rl&^fio 
[ff;£^2 4] 

11M2 5) _ . _ 

[gf 2 6] 

Hie, miBlX{i2^±<7)7^ ^^-^x.Tfe^MIE^Ef&^i:^^^^®^"^^ 

ibi xj*2 wo7-f )V9-^mm.r^m^2 0-2 5<&v>-r *t**i*te«©s«i6 

Ho 

[StsfcliC 2 7] 

utrfB^-r y -~yymw.*K ^)\<7*mcxi}\ii£jf xmt&fo&)K&&-f2> 1 x 

[I*«2 8] 

bib i xti 2 j^±<^->'^^ f^j£*'J 7-f tS7-f*?-irtKSK3^ 

^xfcltilfB aii2W±^7-( ;u^-<0TjSm^S<m*^2 7lB^<7)M^So 
[Sf*SC2 9] 
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[1$S3 0] 
[St#«3 1] 

* - # v ^- y $m £ £j£-r & tz tb <o 1 X it 2 W± - -r - t . ^bfc ^TOtf MM 

h%z>%m*m 1 x« 2 jw±<t>^-:*— Ki£3rr&, tixii2 &±?>^- ±-3ek 

1 X\t 2W±(7)^AP @E lXfi2m±<a^-^-<7);t#?>^£< £ *> 1 ooo^iAc 

Ka£EE£'&LT;}3*K f£ 1 Xi± 2 W±<7V*--f- LTv^MJE^t , gu 
Xfi 2 &±<Ds*-1--<DT : ffiK$>Z>m&.&MPlK$ > -oX, WLU-X^-r ;ttPe*^t*iSM 

mftffi*<D*-tfy+ymftzwim-t2>tztt>Kmw.2ti2> ixi*2&±<Dy 
Km\-t&&<D, mM.&M^<D i x\t 2 &±<Dtf *m\a t , mixit2&.±<Dy 4 
x\t2&±<7>&mntzmL, mi x&2&±<7)y 4 

[fl!$&3 2] 
[M3 3] 

^^^x^fT)^ 1 xia 2&±<7>m?j )i<?-*fy*)mfr'fK, mixit2vx±<7>7 4 
*• in iiz-r & jm t * m-t i> a - ** y 1- ; *m <d m szxfco 

mtvfx mw^frx v i y h mx*$, z> w&m 3 5 mw.<vj5m 0 

[Iti3 7] 

**^o^|B^-;v^->^ ? h'Mtmti 1 XJi 2 JUJh<7>-7 4 )\>9 -<DTMMKmfrti2>m*m 

3 6 lem^^ffio 

[M3 8) 

3 7 icfsm^^&o 
[»#^3 9] 

mm 1 Xfi 2 &±<7>7 ^^-<7)±MOJEE^^, M«^it/v:«^:ffi^*@x.Tiiin-r& 
[m*«4 0] 
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iisuzgfc, ^i^^Tt^-^^^yit^iaiK^ttsw^ss 4-4 o^^-f tt^i m 
[»**4 2] 

[0 0 0 1 ] 

*3&9m. 2 0 0 1 ^8^ 3 0 BlcttJjR3;K.fc*B#»HRffiH6 0/3 1 6, 4 2 3fS 
^2 0 0 2^3^15 BKtB^Sitfc^S^mJ® 1 0/0 9 8, 8 2 S^rfrhmtefe* 

situ) 7 <J- -77* *-r/t^MHHX^)/>:^7^v?-§iS^ 
[0 0 0 2] 

HZ> 6AM<omK5 MW^-^tf^tKX »K 7*7 7r-f h¥-m<Dmmit*7F-t 6 M^fc^ 
L, < i: ^£75*7-7 7 - b;v^-^--C*>&$P#'S:SM^*t^lc'( ) ^:Kfi<jH5.-K 

^Jt^-.i-O^-y ^-zL-y (SWNTs) , &m*-#>i-J a -7* (MWNT 
s) . 7-7f-jL-7*;w. 5.0^7 7- h^I^^Sr^***^ 7 K#-*~7*iig# 
£#i> 0 ii-eji T77-W7J fcv^ffliStt-ttic^Tl-tfefcttaHc. 11615^51 

S0 t C 7 .7 7-l/^^, <t •9 7C^ i ^^S<7)7 7-l/7i: LX%\b*l2>C 79 , C 7 .^ C 84 
$.0^:^79- 1/>C„ (®LN7M5 0&±) &if£^tfo T77-V7J fc^?JBf§Wt 

£<?xmm$nx^& mmmtawm^y9-u>j (-asaw* m^7xi* 

*->Wfc»»t*te5h^*7 9-l'5'$r-Srtr) t C 4 oo fIJg?>7C £ $ 7 

-#7 7"7#*m&*^fc§lJiW^-e&>K ^n«toTf4*-#7^7^#fi«^e)^ 

■f- 7 *m<o<&ift4»fc£)ft3 -**7 1- 7 ■#fl-<ofi'&i»*iS-*, ^tifi*- 
**7 7-7M#<7)J€^**6mkS.a f W'fb07ci:'3ri9, * - ** 7 7 $m<9*J £ Lv>#®£*- 

tii^-e^u *iih<o<wm*i>tzh-rmu%ib Lxm^&ztfrvH&tK&o r#-*~ 

tfflx^ 79- r*-**>^7#^J iv^ffl 

on 

&o 7 7-^7g£li> -VSSit^isv^T^tt^iPiBlIt LTffflt%*-*'V7*5 7 
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mmzwwt. *-tf>±7Wft<7)mMM&miz&\,>x±&%wm&&m£>biix\,*2> 
y?-v>^ mmfj-^^-ry^-^-y (swnts) , &m*-tf>7-y ^^-y (m 

WNTs) **?<01i-tf>i-sttfHU MRfcLfc % tffl;ttfT-*i£ (^x.*f^S#l^5 
, 2 2 7, 0 3 S^rRV5, 8 7 6, 6 8 4f) , (*@#ff5, 2 7 3, 7 2 9 

-5§s 5, 985, 232 ^Rtf 6 , 162, 4 1 If, ^7- (1991) fNat 
u r ej (3 5 2t) 13 9-14M-y, ^7- (1 9 9 2) T J . Phys. 
C h em. J (9 6«) 6 6 5 7^-a ^7-Kf (1 9 9 2) l"C a r b o nj (3 
0%) 1 183^-^, S^^y^f ( 1 9 9 2) rComb. FlameJ (88 
%) 10 2^-y\ f'f^-f ( 1 9 9 3) TN a t u r ej (3 6 6%) 7 2 8 - 7 3 
1^-v) . m^tT-A^H («;LI**B«fMP5, 3 1 6, 6 3 6f) , l/-f-7rP 
-ya> (f>^f ( 1 9 9 9) rj. Phys. Chera. BJ (103*) 9 

4 5o^-v) *k'<7>m*%-timx~$zm.wffex'&2>o 

tt«*.fl\ mtlUmfrh (W. ? 9 yfv-* ( 1 9 9 0) TNatureJ (347* 
) 3 5 4 - 3 5 7^- V) , X\±^tf.3>T>*r-ft<D!i!kmfc<Vftmfrt> (nuyy^kz 
X**m®ft5, 3 0 4, 3 6 6^-) > 7**7 7s <7 fc*3V>T (P. 
t J . B. /\»7- K (1999) Fifth Int ' 1 Microgravity 
Combust ion Workshop, K. R. tyfxt^- J . S. x-f^r.^ 
flU TNASA/CPJ (1999) 2 0 8 9 1 7^ 1 3 7 ^- ) Xli&RftKrtK 
fc^T (feffffi$S£ J:« 1 9 9 5#K3Sfr$*Lrf: J P 7 1 3 8 0 0 9 £P8£$gOgift) & 

it. ,ttffli^ff:J:otl 9 9 4 ^K$£fr£ titz'&m&n J P 6 0 5 6 4 1 4 Og&K$g 

1 ot4^ 0 n ^>'7#|i^:il#f^5 , 3 0 4 , 3 6 6 -5§-K j3V>T, lO(7)|l 

;tf&m&*nm^-f ski*, ^x^i^+^-r ic»^ai*^^®s tfajKarfta^s 

[3HK#8?&L J: 9 ttiBH] 
[0 0 0 3] 

®* (i3--#y~r ;mw<D) Ki&mWfrhWoih-t, iJ~^y±7^m®tSL<Dtzib(D7 ^ 

10 0 0 4] 

#Vi-S#fti:74 fr*-KW)±>*toz-2>Zblz£ y)Wt.m-r%> 0 mW)fJ (motive force) 
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tt7 4 )i>9-&&f£®zn£-r2>ffifcfcW.K$>2>&fKi)\ix.bfi2>o *-#yi-;#ft<r>& 

iti^tt^l, #1:7 ;P^-<OT»itffi!l^^^|Bj^-m ! SrlJPx."C> JK^^it^^^J 
*) o ffiHtfjIitfc. 7-r **-fc«tt;&*;bn* 3*. JE*?*L^!^ (matr 

«J-Cli % jRflcJEIi^Ji/^kSJtfcjyxyiy h (pulsed jets of gas)<?)BBT?tt#&$*t& 
#3193 <7> III iK^ffi&ra&li. * - **> t y it * - t ^ < , «ys% 

JF#*&«>&lfc*r;KX (product gas flow) £$»i$U> JfxMM&Vty 4 fr*-* 1 Xli 2 

*skw<o7 << )i<?-mw.te. \x\*2&>±.<oifx& : &&y <t ^9-^ 75l&74 )\>9->? «; 
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& $ fih MS* W^k-f Z> CI k tfX £ S o 

%&*G-tz>o $L&®mm.mL m^n^tz^^mnm^m^-r^^Kmrnx^^m. 
m&<Dmmx-$>vx i> *\,* 0 ^Awtma. M^KEmmw^hmm.x^^±^®® 

ttz, *%>m\i. *$m<o-y << )is?-mw.*m^x, 

®m-rz>jj&i>&w-t&o z.<D^mt. Km*pfrh<D&$u%miL*m&7 * >\s?-*\x 

WK&zmmQ&xmt, swft&&<Dtzz><DKi&m*m\<^ Km&frhv>*k 

m^2>z\ttfxzz> 0 ^M^Kmtox&^xmmziix^&T- ?&j&mximm 
^mt, *%wv>mmRvxmK&\<*xm\,*2>z.ktfx&2>o 

&&KmtpftKXtk&2ii2>*~tfy~}-ytt&it > Kl&lft frh&to* ak* 

SmiiELl&£mkMlRtoK&&-r2>£ -9 fcffiaB!$*LTv>a 0 ^*iftllIJ|K»»iEJE6:^5^e>P» 
«t-CS (flJx.tf^rSr ISC 19 ) % Rjt6^rta>««E* + »f-r* - £ & < 4«l 

scrtnj: ^jin* h£-Rt\ u *ffl-fk^jl»co**t* 

[»w * * mt & fz #> <dm & <D^m ] 

[0 0 0 5] 

75-l/>, ^^77- ^>^§r^tf*-^>^-y##^^ N S.O r iaiK-r& 
-f-HSMkKfti-t&fzibKm^htl&tf, s*y7-mW.K35^XltV>k $k£ »? <D 
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t, 7^ ji/^-^f>iftffi?*i**-#>'^>'*t»*s»tJR*iajRSlfc*^rr*o ^<omsz 

li^-fry^;*, 5g L < li*Wto&««#?ttfc.7 4 )\<9 - KjDx. hH&o 1 XI* 2 &±<7>^#^ 
A A 9 - 9 - t T|gi& t T J: ^ 0 

Mcfa&jte'gi&wxit. &$&m<r>y * ^9-9 v~-y9'mw.te. y 4 )\'9-\zmfr'?xm 
xiiatffc* y 4 n> 9 - & h a - # y -r j *m«r B^-r z>tz#> 

)i<9-mw<Dtkf&ya$:®&ximmfi*^ s.^<r>mm.mnimm<DBm 

— yztix^&m^frzntffl^x&t), %<Dfe'*)i'y'&fflC. Etj&jF4*&& 
* * - K %L&®-hmm L co . Igift^Stf/'XJi^^ljnx.Siiim: ^Sa^^f ;v 

u &jft«»*Bix-r*fcie>fc> ^j*ti#**+ifLfc»)'&-j*'* , K»^*^**^**^ 
^^-^^ifttfc »?-r&£ 1 -c^o^o xsm^y-i )\'9-mw.Rv s jj&-zm 

^-^m^^-To (i) tta-jKv^y^m-e-iftRjsfl 3 do) ic^-rs 

ftxn o) zmr&o *-#>-t-y*r»^iftRis*ptt. ^ * 1 
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7 4)\<*-m. (i) \$iT*mm&y << w mwxftM&y * 

»i, *-r/t j%m&iSLEmm a o) ^h<r>±^^^tf^m<Dnmm, n$ u<ii 

JPfiT4*«»<o#*£<>, &jft»<E>®JR**teT3«*&**fc*«>TN &»t&^-c&*> 
^-y*tfl-»aicfflv^*L4#lft*felca-fr-r* (compatible) £ ft* 0 s*yjry4 

¥SS:aftLTv»4. *»Sttl4-b?5 v 9WXk<r>*v 77 4 Jl^-Ji3M 

A) FB- 9 0 0/<?2\ RU^M (SftM) Next e 1 ^7^*^ 

-g-tfo 3M (Mffiflt) »Sfcov>T<&**rfcli, 3M (gmmm) FB-9 0 0a* 7 7\± 

So Nexte 1 (S&ifitiQ f± T ^ 5 J * ^ 4 Wl rJM^^'JA, t;w5^-^;p 
a-TJ y Y 'J TCalmina zirconia yttria^tfT ^ 5 £-g-trjiajj&iKBO-b 7 5 y 

#) tn-f'f ^Lfctf V^iHfcjfc*)^^ (W&tffcB^FlM , 9 8 3, 4 3 4^) 14 

> *f*fijK*H-#fcffi^ (ib 3 0 ot*ifi) «£\ *&w<vmw&v ! ljmKm^& z t& 

ti4, ^*-<9?L&»4ift 1 0 5 ^a^^TK-e^S^'W^ *£&?L (10 5 

. Lv>fcJ4Wx_*v> 0 L*U fcHt*»*\ feJ***Btt"r 

6 * tt* £ &?Lg<?> "7 -y * - i> ft® $ o 

774 frfr-temwBLVi? v--yy<DM, 74 K'9-*m2>5mt> s %&mKffim-r 
if*mc^$tiTv>£v> 0 774 >i< ? y i±%M%Ki±m9a~?$>&o * 

@#l?4, 2 5 9, 0 9 5^^5, 8 0 0, 5 8 0 *§rK 14/* * 77 4 )V? 

7 4 pt T4.T <i~yir (National Filter Media Inc 

74)\s?-m.\t, 74 v-->rmn (20) K.m»-rzmxn (5) 
*ft**i^H#*7-f fr* &mz*-r&o miK^-rx^K, m\n (5) 
(22) *jyi,7 4 )v?-m.hmm-rz> 0 x*-? (22) \%7 4 a^-sowh 
xitnmKVLWL&Zo 7 4 rmw<v&s> wx-t*y*y i*rt&-tz> 

Km^hnz* >; 74 ?\) am 2 <DTffiK7si-t * ? n % ^ap (5) 

m (1) <7) + ^®g^-2>c: t* s -c#&o 

v^^<7)^>^ (2 4) -?4Jo ^iKli^i L< »i^tB^c«^«|&$iiSl^tc/l?^< h 
^2 5ps i y^-J£t)) £TiJDJE3ftTv>& 0 1f*W.?)\t74 

L< Ji, )E*fi^'5:< HftlOOps ia (*> K/^-f >f-*g«-JE^) -e^S 
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)U9-<D±mmKMtizz. tz&m-t&o * *mw£&^£3££$-e &^t>jg«« 

7 ^ ;V/; jr-.^ ij - ~y inzm^Z&tott&o) 1 ^»4. 9~7 a ^^-(O^rg'SrfctoS 
^$c££*ffi-t 1 Xf4 2 JiU:<7)#x/N*;v* ittJ: & <b?rc&& o ®KStl4^ 

, Xv7V4 )\<9-<7>mWftrtt LT*S#ir4, 0 8 2, 5 2 3 ^-KfB® £ *LT v^ 0 

iti-To if7.V>*J3-v Y;*)VX*m^&'*y 9*74 fr9-9 — >^*E*»i^ [>**:*->* 

#*&AP<i>&£fIJg?>* ';--V^ft/Bl4&& 0 77 4 *9 ± 

ftflmjgJE^^^ftAP (5) <7>MK#§1-&/*;i'7' (2 2) i t K X 

£7Jj£j4*S#ifr3, 7 3 9, 5 5 7^, 5, 3 9 5, 4 0 9W5 , 8 3 7, 0 1 7 

ay 7 4 )\>9 - *7*4T -4 y 9 (Nat i on F"\ Iter Media In 
c. ) W^hW^i'f'f) frhlfiMZtlt^Zo 

2&±<Ds*v 97 4 RV ! s*)l'7s~s^7 Y 9 U - - > 9&W.&WI CRJ&^ftl*!"?!?! 

iJ 0 SEifrtt^'J-t-^o^ 1^ Xl4fg#75*#|£;2> lX!42m±0 

)i'9-z®Lm-c%2>o ii-tfyi-;ftft<D&Mi$ii % *£iM-t2>K-'oti^ fe%w?>7 4 ^9 
-*mA-r&, xi±$ffi<D74 )\s9-<o*y4 x£*£ <-r&ztK£ *k «®^s£ig* 

ti t* s ai*&o **-<*>* ';-->-^f4l^^t-Xi4)K^:ff ^ c: tTJW^-e^ 

H°l -CI4 -?-y*mJ4, (9) SrifiCT?^ ^ 

&ximm&ti,xi&ifeirzo h^^^7 4 )is9-frh* y trnzmifo 

-r&k, U-tfyr;&ft\t&l3K£iX7 4 )l>9-£L<D&mKt£T-r&o f u/^y 
(9) £P§§, lelJKS*Lfc£ji^£tnMrr&o «x. (9) Zfr^mm® 

7 ^ )v * - ^ ij - ** >- j ttn*m£-r *> tz $> Kmm -c ^ & ^ofl&oipt m l^s»4 
mmmzffiM-t&tztbK. 7^v^-^si/7->, x\tMMmm^ift'Lx^m-c 

^>-^-^*t^-f4?gll#fylc^-ro HKg4'&*£*U /<>u^*«»B*it, ^Sr4>Bf*T 
7-f ;v^-Ml4* /c^P (7) *ttS« 7^*^-1*^01*^ (^fi£^^*? 
^SCscrubbing system) lc j^l {±1 £ *t&<> 

t, x»4->7>xA/N-v^-^-o^k^Rj&LTgi!j-(b-rs^t^nrBg-c^So eflx_tf. 
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7-f )i<?<-±ffi<D&t>±g; xny4)\s?~TM<D&%E.t><&TXUtfA-mzx.'?x? y 
o tztz.mc&tii.fe$:m^2>m&-eii, miR2iifcm.m<D!k!&y!i$:ik& l -r2><DKmM%K 

5 - V (OiiM li-)Kfi<H:*iT (^x.»ST2 0torrH2 0 0 torr) -Cfffc 

*m *$&m.-r2> tab <n>m£ zmw-t & <n k * # > 7~mfe *m'& 

*&K.Xtt*ilK&\,*Kt>-?<DmmiJ S^zl-T- (SWNT) -frflg^ft-Cli, * 
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